. In addition to BED diagnostic criteria, the survey assessed functional impairment and productivity, respectively, using the Sheehan Disability Scale (SDS) and Work Productivity and Activity Impairment (WPAI) questionnaire. Differences between BED and non-BED respondents were assessed using multivariate models controlling for factors, including age, sex and comorbidities. This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.
(NHWS) is a self-administered Internet survey completed by approximately 75 000 US adults each year. 10 A total of 69 972 respondents from the 2012 and 2013 NHWS (n=71 157 from January to December 2012 and n=75 000 from January to September 2013) were sent invitations to participate. A stratified random sample framework was implemented to ensure representation across sex, age and ethnicity.
The demographic profile of NHWS respondents has been shown to approximate that of the Current Population Survey of the US Census Bureau. 11, 12 The VALIDATE survey was conducted between 9 October and 29
October 2013. The survey protocol was approved by an Institutional
Review Board (Sterling, Institutional Review Board #4509) before initiation, and participants provided consent before completing the survey. The survey included questions designed to assess DSM-5 and DSM-IV-TR criteria for BED (Table 1) , demographics, general health, self-esteem, diagnosed psychiatric disorders, functioning and productivity. The results of some of these assessments have already been described. 9 
| Respondent groups
Based on initial survey responses, 344 respondents were categorised as BED respondents (ie, those who met all DSM-5 diagnostic criteria for BED in the past 12 months) and 20 437 were categorised as non-BED respondents. Non-BED respondents may or may not have reported periods during which they ate large amounts of food;
if they did report the consumption of a large amount of food, they did not acknowledge a feeling of loss of control during the overeating episode. A total of 1616 respondents were excluded from the analyses because they met some, but not all, of the DSM-5 criteria for BED in the past 12 months. Individuals who did not meet all of the DSM-5 BED criteria in the past 12 months were excluded from the analyses because it was deemed to be the most conservative way to conduct the analyses. By excluding individuals who exhibited any level of eating disorder symptomatology, levels of disability and functional impairment in non-BED respondents would not be compromised.
What's known
• The World Health Organization Mental Health Surveys reported role impairment in 46.7% of individuals meeting DSM-IV-TR diagnostic criteria for binge eating disorder, as measured by the Sheehan Disability Scale.
• Binge eating is associated with impaired work productivity and decreased productivity of individuals with BED leads to increased employer costs.
What's new
• On the Sheehan Disability Scale, survey respondents meeting DSM-5 criteria for binge eating disorder exhibited significantly more impairment across all functional domains and significantly higher numbers of days lost and underproductive days.
• On the Work Productivity and Activity Impairment questionnaire, survey respondents meeting DSM-5 criteria for binge eating disorder reported significantly higher levels of absenteeism, presenteeism, work productivity loss and daily activity impairment.
| Measures
All respondents provided self-reported information related to demographics and socioeconomic status. They were also asked whether they were aware of or had ever been diagnosed with a number of psychiatric comorbidities (including anxiety, attention-deficit/hyperactivity disorder [ADHD], bipolar disorder, major depressive disorder, obsessive compulsive disorder and panic disorder) and medical conditions (including diabetes, hypertension and migraines) by a healthcare professional. Self-reported comorbidity levels were categorised using the 1987 version of the Charlson Comorbidity Index (CCI), 13 which did not include depression. Based on previously described procedures, 13 each reported comorbidity was assigned a score of 1, 2, 3 or 6; based on a total comorbidity score, each individual was then assigned to 1 of 4 categories (0, 1, 2 or ≥3).
Functional impairment was assessed using the SDS, a validated measure of functional impairment involving work, family and social life. 14 Participants rated the impact of their illness on work/school, social life/leisure activities and family life/home responsibilities in the past month using an 11-point scale (0 [no impairment] to 10 [most severe]); the total score range for the combined scales ranges from 0 to 30. 4 The SDS also measures the number of work days lost and the number of underproductive work days. 15 Work productivity and daily activity impairment were evaluated using the WPAI, a measure consisting of four metrics, with higher scores indicating greater impairment and lower productivity. 6, 16 The WPAI was used to assess absenteeism (ie, the percentage of work time missed because of one's health), presenteeism (ie, the percentage of impairment experienced while at work because of one's health), overall work productivity loss (ie, an overall impairment estimate consisting of the sum of absenteeism and presenteeism) and activity impairment (ie, the percentage of impairment in daily activities because of one's health) in the past 7 days. Only respondents who reported being employed full-or part-time provided data for absenteeism, presenteeism and overall work impairment; all respondents provided daily activity impairment data.
| Data analysis and statistics
Unadjusted SDS and WPAI scores are reported using descriptive statistics. In addition, the percentage of respondents who scored ≥5 on any of the SDS domains is reported because this is considered a clinically significant level of impairment. 14 Categorical variables were analysed using chi-squared tests or two-sided tests of equality for proportions; continuous variables were analysed using t tests. 
| RESULTS

| Respondent demographics
Demographics have previously been reported in detail. 9 In brief, a higher proportion of respondents were women (54.4% 
| Sheehan Disability Scale
Compared with non-BED respondents, BED respondents had significantly higher (all P<.001) unadjusted mean±SD scores for SDS total, work/school, social life/leisure activities and family life/home responsibility impairments in the past month (Table 3) . For all SDS domains, significantly higher proportions of BED than non-BED respondents were classified as impaired (ie, scored ≥5) ( respondents also reported significantly more days lost and underproductive days in the past month than non-BED respondents (Table 3; both P<.001). Based on the distribution of SDS domain responses ( Figure 1A-C) , BED respondents were more likely than non-BED respondents to report moderate to extreme impairment levels across all SDS domains.
Compared with non-BED respondents, BED respondents continued to show significantly more impairment on SDS total score (P<.001),
SDS domain scores (all P<.001) and the number of days underproductive in the past month (P<.01) (Figure 2A ) after adjusting for age, BMI, sex, income, education, pregnancy status, anxiety diagnosis, ADHD/ ADD diagnoses, depression diagnosis and CCI scores. However, the number of days lost in the past month was no longer significantly different after adjusting for these covariates. In all cases, unadjusted and adjusted odds ratios indicated that BED respondents were more impaired than non-BED respondents ( Figure 2B ). Across all SDS domains, adjusted odds ratios (controlling for age, BMI, sex and the other variables noted previously) were smaller than unadjusted odds ratios.
| Work Productivity and Activity Impairment Scale
Among employed respondents, unadjusted levels of absenteeism, presenteeism and work productivity loss were significantly higher in BED respondents than in non-BED respondents (Table 3 ; all P<.001). When all respondents were considered, unadjusted daily activity impairment was significantly greater in BED than non-BED respondents (Table 3 ;
P<.001). Compared with non-BED respondents, BED respondents also
reported significantly more work hours missed in the last 7 days because of health problems and significantly fewer total hours worked in the last 7 days (Table 3 ; both P<.001). After adjusting for covariates 
| DISCUSSION
To our knowledge, this is the first and the largest study to assess impairments in functioning, work productivity and daily activities in a representative sample of US adults meeting DSM-5 diagnostic criteria for BED. The key findings of significantly higher impairment in functioning in the past month, as measured by the SDS, and impairment in work productivity and daily functioning in the past 7 days, as measured by the WPAI, highlight the burden of BED.
On the SDS, BED respondents exhibited significantly more impairment across all functional domains, with the most pronounced impairment being in the social life domain, and significantly higher numbers of days lost and underproductive days. On the WPAI, BED respondents reported significantly higher levels of absenteeism, presenteeism, work productivity loss and daily activity impairment. The observed impairments in functionality and productivity among BED respondents largely persisted after adjusting for covariates, with only differences in the number of days lost (on the SDS) and absenteeism, the number of hours missed because of health problems and the total number of hours worked (on the WPAI) not being statistically significant. The degree of functional impairment (mean±SD SDS total score) in the past month reported here in BED respondents (14.04±9.46) is of a similar magnitude to reports in individuals with major depressive disorder (13.0±7.4), generalised anxiety disorder (11.0±8.2) and posttraumatic stress disorder (11.0±6.6). 17 In contrast, the degree of work productivity impairment in the past 7 days, as measured by the WPAI, reported in BED respondents (absenteeism: 9.59%±19.17%; presenteeism: 30.0%±31.64%) tended to be smaller in magnitude than in individuals with moderate to severe depressive symptoms (absenteeism + presenteeism:
T A B L E 3 Unadjusted SDS and WPAI scores
46.9%-51.3%) 18 or with moderate to severe anxiety (absenteeism:
16%±20%; presenteeism: 45%±30%).
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The observed functional impairment on the SDS in BED respondents is consistent with previous reports. In two large-scale epidemiologic studies that included individuals meeting DSM-IV diagnostic criteria for BED, the percentages of individuals who reported extreme impairment on the SDS ranged from 13.2% to 18.5%. 1, 2 In these same studies, the percentages of individuals with BED reporting extreme impairment on SDS domains ranged from 5.8% to 9.4% for home management, from 0% to 4.3% for work, from 5.4% to 5.7% for personal/ close relationships and from 8.2% to 15.9% for social life. 1,2 While the absolute percentages of BED respondents reporting impairment on the SDS in this study cannot be directly compared with previous studies because of differences in the assessment period (past month F I G U R E 1 Unadjusted SDS (A) work/ school, (B) social life/leisure activities and (C) family life/home responsibilities score distributions. BED, binge eating disorder; SDS, Sheehan Disability Scale. *Non-BED respondents reporting 0/not at all impaired (work/school, 74.4%; social life, 68.5%; family life, 68.5%). † BED respondents reporting 0/not at all impaired (work/ school, 34.0%; social life, 16.9%; family life, 19.5%) vs past 7 days), the overall findings across the studies are consistent and indicate that BED is associated with substantial functional impairment. Furthermore, the observation that impairment is most pronounced in the social life/leisure activities domain is consistent across all studies.
The present results in individuals meeting DSM-5 diagnostic criteria for BED are also consistent with previous studies that demonstrated significant impairments in work productivity and daily activity, as measured on the WPAI, in individuals who exhibit binge eating behaviour. 7, 8, 20 Bedrosian et al. reported that binge eating was significantly associated with impaired work productivity after controlling for obesity and multiple risk factors (eg, depression and stress); those patients with BED who reported binge eating ≥4 times in the past week cost employers an estimated $1296 each year in lost productivity. 20 In a cross-sectional analysis of employees who participated in an online health-risk assessment questionnaire, binge eating was associated with significantly higher rates of impaired work productivity, nonwork-activity impairment, absenteeism and presenteeism regardless of sex or obesity status. 8 After adjusting for covariates, the number of days lost in the past month reported on the SDS, and absenteeism, the number of hours missed in the last 7 days because of health problems, and the total number of hours worked in the last 7 days reported on the WPAI did not differ significantly between BED and non-BED respondents.
However, BED respondents were significantly more likely than non-BED respondents to have unproductive work days, as measured by the SDS, and to report presenteeism, as measured by the WPAI. These findings suggest that lost workplace productivity associated with BED may not be attributable to individuals missing work. Rather, it is the result of these individuals being unproductive while at work.
The key strengths of this study are that it consisted of a large, Based on employed respondents only (non-BED respondents, n=9456; BED respondents, n=178) ethnicity and region. Furthermore, it is the first study to evaluate functioning, work productivity and daily activity in individuals who meet DSM-5 diagnostic criteria for BED. However, the current findings need to be considered in the light of some study limitations that could limit the ability to generalise these findings. First, all collected information, including diagnosis, was self-reported and could not be clinically confirmed within the context of the survey. Because comorbidities were based on self-report, it is also not possible to fully understand their severity. As such, some level of functional impairment attributed to BED might be related to the self-reported comorbidities, even though their presence was included as a covariate in the analyses. Second, temporal or causal relationships cannot be determined because of the crosssectional nature of the study. Third, absolute levels of impairment on the SDS cannot be directly compared with previous studies because of differences in the recall period. Fourth, differences between BED and non-BED respondents may have been reduced if individuals who did not meet strict diagnostic criteria for BED were included in the non-BED respondent group instead of being excluded from the analyses.
Lastly, interpretation of the adjusted models is complicated by the fact that there may be complex relationships between the predictor variables. As such, caution is required when interpreting the adjusted results. It should be noted, however, that multicollinearity was examined among all of the covariates used in the regression models. This analysis did not provide evidence for multicollinearity, with all covariates having a tolerance of ≥0.73 (most commonly ≥0.90) and all variance inflation factors were ≤1.38 (most commonly ≤1.1).
| CONCLUSIONS
Individuals from a large representative sample of US adults who met full DSM-5 diagnostic criteria for BED reported significantly more impairment in functioning, work productivity and daily activities than individuals without BED. These findings highlight the significant burden of BED on functioning and productivity and emphasise the need to recognise and treat BED in the clinical setting.
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